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物质方面很有潜力的菌株 8 株，它们均具有很好的乳化活性，其中菌株 DHQ19
的乳化指数 EI24高达 67%，乳化活性最强，故选定 DHQ19 为本研究的目标菌种。
经 16S rDNA 分子鉴定及系统进化发育树分析，菌株 DHQ19 与菌株 Cobetia 
amphilecti KMM1561 相似性最高，为 99.10%，且在进化树上最为接近，判断
DHQ19 应属于 Halomonas 科的 Cobetia 属。 
（2）对菌株所产表面活性物质进行了成分及活性分析。将菌株 DHQ19 经发






























含量变化发现，在 24 h 时藻细胞质膜即开始严重受损，这暗示表面活性剂的处
理对细胞质膜的损伤是首当其冲的。而通过对 SOD、POD、CAT 等的活力变化
研究发现，表面活性物质的处理对藻细胞内部的抗氧化系统有着明显的影响。






















Currently, environmental issues are still prominent, especially the marine ones 
caused by harmful algal blooms. Therefore, research on the red tide is still extremely 
urgent. Due to the requirements of some eco-friendly strategies in the control of harmful 
algal blooms, biosurfactants produced by marine microorganisms have gradually drawn 
much attention. 
In this research, strain DHQ19 that showed great emulsifying activity was selected 
for further study. Phylogenetic analysis was carried out. Morphology and physiological 
as well as biochemical indexes were introduced. Meanwhile, the principal components 
of the biosurfactant produced by strain DHQ19, together with its alga-inhibiting 
bioactivity, were analyzed. Focused on the interaction between the biosurfactant and a 
typical red-tide dinoflagellate named Alexandrium tamarense, some conclusions were 
given as follows: 
Firstly, surfactant-producing bacteria were obtained. Bioemulsifying activity was 
detected for 67 strains and eight strains were found to be the candidates with high 
emulsification index. However, the emulsification index of 24h (EI24) of strain DHQ19 
was up to 67%. That was why strain DHQ19 was finally selected for further study. 
Phylogenetic analysis based on 16S rDNA sequences was performed for identification. 
It has the highest similarity of 99.10% with Cobetia amphilecti KMM1561. 
Secondly, principal component and bioactivity of the biosurfactant were analyzed. 
The biosurfactant produced by Cobetia sp. strain DHQ19 was extracted from 
fermentation broth by cold centrifugation, graded alcohol precipitation, and 100 kD-
ultrafiltration. Its purity was verified by agarose gel electrophoresis. The wavelength 
scanning showed a visible specific absorbing peak at 260 nm and the principal 
components of the compound were 51.14% of total carbohydrate, 16.56% of 
aminosaccharide, 0.03% of glucuronic acid, and 18.45% of total protein. The 

















Thirdly, morphometric analysis of alga strain Alexandrium tamarense treated with 
biosurfactant was proceeded. Under optical microscope, cell permeability was firstly 
found to be increasing with the treatment of biosurfactant and the leakage of cell 
contents increased gradually until death, leaving only an empty shell. The phenomenon 
was also confirmed with transmission electron micrographs. The damage was firstly 
occurred in the plasma membrane which showed partly disintegrated. The lack of 
membrane was beneficial to the import of biosurfactant into the cells and then the 
damage to other organelles, which resulted in the injury of chloroplast, vacuolization 
of mitochondria, disruption of nuclear membrane and condensation of chromatin in 
nucleus. 
Fourthly, the physiological and biochemical responses of algal cells to the 
influence of biosurfactant were illustrated. Results showed that the inhibition effect on 
the alga cells was concentration-dependent and time-dependent, which could be 
demonstrated by the change of protein content. The change of MDA content showed 
that plasma membrance was attacked firstly in 24 h. The antioxidant enzyme system 
was also greatly affected, judging by the changes of the SOD, POD, and CAT activities. 
The increasing activities of these three enzymes suggested the antioxidant enzyme 
systems responded for the surfactant treatment timely and effectively. 
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